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Properties of Si
	Atoms/cm3 
	5.0E22 

	Atomic Weight 
	28.09 

	Breakdown field (V/cm) 
	~3E5 

	Crystal structure 
	Diamond

	ensity (g/cm3) 
	2.328

	Dielectic Constant 
	11.9 

	Nc (cm-3) 
	2.8E19

	Nv (cm-3) 
	1.04E19 

	Effective Mass, m*/m0  
  Electrons 
               m*l 
               m*l 
  Holes  
               m*eh  
               m*hh 
	

0.98 
0.19 

0.16  
0.49 

	Electron affinity, x(V) 
	4.05 

	Energy gap (eV) at 300K 
	1.12 

	Intrinisic carrier conc. (cm-3) 
	1.45E10 

	Intrinsic Debye Length (um) 
	24

	Intrinsic resistivity (-cm) 
	2.3E5 

	Lattice constant (A) 
	5.43095 

	Linear coefficient of thermal  
expansion,  L/LT(C-1) 
	2.6E-6 

	Melting point (C) 
	1415 

	Minority carrier lifetime (s) 
	2.5E-3 

	Mobility (drift)  (cm2/V-8) 
	
1500  
450 

	Optical-phonon energy (eV) 
	0.063 

	Phonon mean free path (A) 
	76(electron) 
55(hole)

	Specific heat (J/g C) 
	0.7

	Thermal conductivity (W/cmC) 
	1.5 

	Thermal diffusivity (cm2/s) 
	0.9 

	Vapor pressure (Pa) 
	1 at 1650C  
1E-6 at 900 C 


GaAs 
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Properties of GaAs  
  

	Atoms/cm3 
	4.42E22 

	Atomic Weight 
	144.63 

	Breakdown field (V/cm) 
	~4E5 

	Crystal structure 
	Zincblende 

	Density (g/cm3)
	5.32

	Dielectic Constant
	13.1

	Nc (cm-3)
	4.7E17

	Nv (cm-3)
	7.0E18

	Effective Mass, m*/m0 
  Electrons 
  Holes 
               m*lh 
               m*hh
	
0.067 

0.08 
0.45

	Electron affinity, (V)
	4.07

	Energy gap (eV) at 300K
	1.424

	Intrinisic carrier conc. (cm-3)
	1.79E6

	Intrinsic Debye length (um)
	2250

	Intrinsic resistivity (-cm)
	1E8

	Lattice constant (A)
	5.6533

	Linear coefficient of thermal 
expansion,  L/(L T) (C-1)
	6.86E-6

	Melting point (C)
	1238

	Minority carrier lifetime (s)
	~1E-8

	Mobility (drift)  (cm2/V-s) 
	
8500 
400

	Optical-phonon energy (eV)
	0.035

	Phonon mean free path (A)
	58

	Specific heat (J/g C)
	0.35

	Thermal conductivity (W/cmC)
	0.46

	Thermal diffusivity (cm2/s)
	0.44

	Vapor pressure (Pa)
	100 at 1050C 
1 at 900 C

	Elastic constants (Mb=1E12 
dynes/cm2) at 300K 
c11, c12, c44
	1.1810, 0.5320,
0.5940


Germanium
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Properties of Ge 
	Atoms/cm3 
	4.42E22 

	Atomic Weight 
	72.60 

	Breakdown field (V/cm) 
	~1E5 

	Crystal structure 
	Diamond

	Density (g/cm3) 
	5.3267

	Dielectic Constant 
	16.0

	Nc (cm-3) 
	1.04E19

	Nv (cm-3) 
	6.0E18

	Effective Mass, m*/m0  
  Electrons 
               m*l 
               m*l 
  Holes  
               m*eh  
               m*hh 
	

1.64 
0.082 

0.044  
0.28

	Electron affinity, x(V) 
	4.0 

	Energy gap (eV) at 300K 
	0.66 

	Intrinisic carrier conc. (cm-3) 
	2.4E13 

	Intrinsic Debye Length (um) 
	0.68

	Intrinsic resistivity (-cm) 
	47 

	Lattice constant (A) 
	5.64613

	Linear coefficient of thermal  
expansion,  L/LT(C-1) 
	5.8E-6 

	Melting point (C) 
	937 

	Minority carrier lifetime (s) 
	1E-3 

	Mobility (drift)  (cm2/V-8) 
	
3900  
1900 

	Optical-phonon energy (eV) 
	0.037 

	Phonon mean free path (A) 
	105

	Specific heat (J/g C) 
	0.31

	Thermal conductivity (W/cmC) 
	0.6

	Thermal diffusivity (cm2/s) 
	0.36 

	Vapor pressure (Pa) 
	1 at 1330C  
1E-6 at 760 C 


Indium phosphide

Indium phosphide (InP) is a binary semiconductor composed of indium and phosphorus. It has a face-centered cubic ("zincblende") crystal structure, identical to that of GaAs and most of the III-V semiconductors.

InP is used in high-power and high-frequency electronics because of its superior electron velocitywith respect to the more common semiconductors silicon and gallium arsenide. It also has a direct bandgap, making it useful for optoelectronics devices like laser diodes. InP is also used as a substrate for epitaxial indium gallium arsenide based opto-electronic devices.

Indium phosphide also has one of the longest-lived optical phonons of any compound with the zincblende crystal structure.[citation needed]
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	Properties

	Molecular formula
	InP

	Molar mass
	145.792 g/mol

	Appearance
	black cubic crystals

	Density
	4.81 g/cm3, solid

	Melting point
	1062 °C (1335 K)

	Solubility in water
	slightly soluble in acids[1]

	Band gap
	1.344 eV (300 K; direct)

	Electron mobility
	5400 cm2/(V·s) (300 K)

	Thermal conductivity
	0.68 W/(cm·K) (300 K)

	Refractive index(nD)
	3.1 (infrared);
3.55 (632.8 nm)[2]

	Structure

	Crystal structure
	Zinc blende

	Coordination
geometry
	Tetrahedral

	Thermochemistry

	Std enthalpy of
formationΔfHo298
	-88.7 kJ/mol

	Standard molar
entropy So298
	59.8 J/(mol·K)

	Specific heat capacity, C
	45.4 J/(mol·K)[3]

	Hazards

	MSDS
	External MSDS

	EU Index
	Not listed

	Main hazards
	Toxic, hydrolysis to phosphine

	Related compounds

	Other anions
	Indium nitride
Indium arsenide
Indium antimonide

	Other cations
	Aluminium phosphide
Gallium phosphide

	Related compounds
	Indium gallium phosphide
Aluminium gallium indium phosphide
Gallium indium arsenide antimonide phosphide

	 

 (what is this?)  (verify)
Except where noted otherwise, data are given for materials in their standard state (at 25 °C, 100 kPa)


Electron affinity

The Electron affinity of a molecule or atom is the energy change when an electron is added to the neutral species to form a negative ion.

X + e− → X−
The electron affinity, Eea, is defined as positive when the resulting ion has a lower energy, i.e. it is an exothermic process that releases energy:

Eea = Einitial − Efinal
Alternately, electron affinity is often described as the amount of energy required to detach an electron from a singly charged negative ion[1], i.e. the energy change for the process

X− → X + e−
A molecule or atom that has a positive electron affinity is often called an electron acceptor and may undergo charge-transfer reactions.

Electron affinities of the elements
Although Eea varies greatly across the periodic table, some patterns emerge. Generally, nonmetals have more positive Eea than metals. Atoms whose anions are more stable than neutral atoms have a greater Eea. Chlorine most strongly attracts extra electrons; mercury most weakly attracts an extra electron. The electron affinities of the noble gases have not been conclusively measured, so they may or may not have slightly negative EAs.

Eea generally increases across a period (row) in the periodic table. This is caused by the filling of the valence shell of the atom; a group 7A atom releases more energy than a group 1A atom on gaining an electron because it obtains a filled valence shell.

A trend of decreasing Eea going down the groups in the periodic table would be expected. The additional electron will be entering an orbital farther away from the nucleus, and thus would experience a lesser effective nuclear charge. However, a clear counterexample to this trend can be found in group 2A, and this trend only applies to group 1A atoms. Electron affinity follows the trend of electronegativity. Fluorine (F) has a higher electron affinity than oxygen and so on.

The following data are quoted in kJ/mol. Elements marked with an asterisk are expected to have electron affinities close to zero on quantum mechanical grounds. Elements marked with a dotted box are synthetically made elements—elements not found naturally in the environment.

	Group →
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	↓ Period
	

	1
	H
73
	
	He
*
	

	2
	Li
60
	Be
*
	
	B
27
	C
122
	N
*
	O
141
	F
328
	Ne
*
	

	3
	Na
53
	Mg
*
	
	Al
42
	Si
134
	P
72
	S
200
	Cl
349
	Ar
*
	

	4
	K
48
	Ca
2
	Sc
18
	Ti
8
	V
51
	Cr
65
	Mn
*
	Fe
15
	Co
64
	Ni
112
	Cu
119
	Zn
*
	Ga
41
	Ge
119
	As
79
	Se
195
	Br
324
	Kr
*
	

	5
	Rb
47
	Sr
5
	Y
30
	Zr
41
	Nb
86
	Mo
72
	Tc
*
	Ru
101
	Rh
110
	Pd
54
	Ag
126
	Cd
*
	In
39
	Sn
107
	Sb
101
	Te
190
	I
295
	Xe
*
	

	6
	Cs
46
	Ba
14
	*
http://en.wikipedia.org/wiki/Lanthanides
	Hf
 
	Ta
31
	W
79
	Re
*
	Os
104
	Ir
150
	Pt
205
	Au
223
	Hg
*
	Tl
36
	Pb
35
	Bi
91
	Po
 
	At
 
	Rn
*
	

	7
	Fr
 
	Ra
 
	**
http://en.wikipedia.org/wiki/Actinides
	Rf
 
	Db
 
	Sg
 
	Bh
 
	Hs
 
	Mt
 
	Ds
 
	Rg
 
	Cn
 
	Uut
 
	Uuq
 
	Uup
 
	Uuh
 
	Uus
 
	Uuo
 
	

	

	* Lanthanides
	La
45
	Ce
92
	Pr
 
	Nd
 
	Pm
 
	Sm
 
	Eu
 
	Gd
 
	Tb
 
	Dy
 
	Ho
 
	Er
 
	Tm
99
	Yb
 
	Lu
33
	
	

	** Actinides
	Ac
 
	Th
 
	Pa
 
	U
 
	Np
 
	Pu
 
	Am
 
	Cm
 
	Bk
 
	Cf
 
	Es
 
	Fm
 
	Md
 
	No
 
	Lr
 
	
	


	Chemical series of the periodic table

	Alkali metals
	Alkaline earth metals
	Lanthanides
	Actinides
	Transition metals

	Poor metals
	Metalloids
	Nonmetals
	Halogens
	Noble gases


Molecular electron affinities
The electron affinity of molecules is a complicated function of their electronic structure. For instance the electron affinity for benzene is negative, as is that of naphthalene, while those of anthracene, phenanthrene and pyrene are positive. In silico experiments show that the electron affinity of hexacyanobenzene surpasses that of fullerene[2].

Electron affinity of Surfaces
The electron affinity measured from a material's surface is a function of the bulk material as well as the surface condition. Often negative electron affinity is desired to obtain efficient cathodes that can supply electrons to the vacuum with little energy loss. The observed electron yield as a function of various parameters such as bias voltage or illumination conditions can be used to describe these structures with band diagrams in which EA is one parameter. For one illustration of the apparent effect of surface termination on electron emission, see Figure 3 inMarchywka Effect.
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